Bioluminescence detection method is widely used in the biomedical and environmental fields. Especially, the ATP assay based on firefly luciferase system has become an important tool for not only the immunoassay but also the hygiene monitoring commercially. The luminometer for the bioluminescence assay has several advantages of no excitation light source such as a laser and simple operation. Also, the background noise of the bioluminescence detection is lower than that of the fluorescence detection which is the most popular method in DNA analysis. Since the DNA sequencing method based on the real-time PPi assay, "pyrosequencing", has been reported, many researchers nowadays use it for short-sequencing and SNPs typing. Today's commercial luminescence detection system is expensive and large because of a cooled CCD camera system. Therefore, the miniaturized low cost luminescence detection systems have been increasingly required in various fields. In this session, we present a new SNPs typing method by bioluminescence assay coupled with primer extension method, which does not use gel-electrophoresis. In addition, the miniaturization of luminometer for this method is presented. The miniaturized luminometer consists of air-driven micro-dispensers, micro-reaction cells and a diode-photosensor array. The micro-dispenser system can supply 0.01-100µL of reagent to each reaction cell and the reproducibility (RSD) of the multiple injections is 3-5% (n=20). The high photoemission collecting efficiency of about 7% and measurement in small reaction volume of 5 µL was achieved in this system because the photodiode array was closely positioned under the reaction cells. All the signals from 4 reaction cells are simultaneously detected by the photo-sensor array. This method is promising to achieve low-cost DNA analysis system because of its compact size and easy operation.
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